Abstract. We consider the problem of identifying boundary values of holomorphic functions on (non-smooth) bounded domains in C 2 with boundaries that are Levi-at o of a small set.
Introduction
Let be a bounded domain in C 2 containing the origin. We make the standing assumptions:
(1) for each 2Ĉ def =C f1g the slice def = fz 2 : z 1 =z 2 = g is a simply-connected domain bounded by a Jordan curve;
(2) sup 1 (b ) < 1.
Here 1 denotes one-dimensional Hausdor measure.
Recall that a smooth real hypersurface is said to be Levi-at if its Levi form vanishes identically; this is equivalent to saying that the real hypersurface is foliated by codimensionone complex hypersurfaces. Let P = fz 2 b : b is C 2 -smooth and Levi-at near zg and K = fz 1 =z 2 : z 2 b n Pg Ĉ :
Also let A( ) = fF 2 C( ) : F holomorphic on g; H 1 ( ) = fF 2 L 1 ( ) : F holomorphicg; A(P) = ff 2 C(b ) : f is holomorphic along leaves of Pg; 1991 Mathematics Subject Classi cation. Primary: 32D15; Secondary: 32A40 30H05 32H50. Supported in part by a grant from the National Science Foundation. 1 and H 1 (P) = ff bounded and measurable on P and holomorphic along leaves g ff vanishing identically on almost every leaf g : Note that each f 2 H 1 (P) is de ned almost everywhere on b for each = 2 K. Theorem 1.1. Suppose that (1) 1 (K) < 1; (2) the map 7 ! b fromĈ into the space of 1-currents on C 2 is continuous. Then each f 2 A(P) extends to a function F 2 A( ). Theorem 1.2. Suppose that 1 (K) = 0. Then each f 2 H 1 (P) extends to a function F 2 H 1 ( ) with boundary values f. Examples of domains satisfying the hypotheses of these two theorems are discussed in Section 2. Proofs of the theorems are provided in Section 3.
We turn now to questions connected with leaves of the Levi-foliation of P. Theorem 1.3. Suppose that 1 (K) = 0. Then no leaf of the Levi-foliation of P is closed in P. Theorem 1.4. Suppose that is circular (i.e., each is a disk centered at 0) and 1 (K) = 0. Let L be a leaf of the Levi-foliation on P and let H 1 (L) denote the algebra of bounded holomorphic functions on L. Then there is an operator Proof. Since all terms of the statement of the Proposition transform appropriately under unitary transformations of C 2 , it will su ce to work near 0 6 = 1. We include a few remarks on the monodromy of the Levi-foliation of P which will be used in Section 4.
For a planar domain (or Riemann surface) X we let X Hom : e X Hom ! X denote the homology covering of X. This is the covering space of X corresponding to the commutator subgroup Remarks. The preceding equation re ects the GL(2; C )-invariance of our normalization of the Levi form. This may be contrasted with the normalization used, for example, in BG] which is invariant under the a ne-unitary group.
For higher-dimensional circular domains the current ! ? d d log r should be replaced by the di erence of the Fubini-Study K ahler form on C P n?1 and the form 2i @@ log r; see HuPa] for additional information.
Example 2.3 (Homogeneous superattracting basins). Let : C 2 ! C 2 be a homogeneous polynomial map of degree 2 with ?1 (0) = f0g, and let = fz 2 C 2 :
Since maps complex lines through the origin to complex lines through the origin, induces a holomorphic self-map = 1 = 2 of C P 1 =Ĉ .
Theorem 2.2 x7] ). is a complete circular domain, and the corresponding Levi measure onĈ is 4 times the Brolin measure associated to the rational map . In particular, the Levi measure is supported on the Julia set of . On the other hand, if we take (z 1 ; z 2 ) = (z 2 1 ; z 2 2 ) then is the bidisk discussed in Example 2.1. Remark. See HuPa] for discussion of the higher-dimensional situation.
An earlier construction (by potential-theoretic means) of domains satisfying Theorems 1.2, 1.4, and 1.5 is due to Sibony Sib] . It follows now that C + f can also be obtained by taking Poisson integrals of f along slices and hence that kC + fk L 1 ( ) = kfk L 1 (P) .
Proof of Theorem 1.1. Hypotheses (1) and (2) Remark. The map in fact has no branch points and is thus a covering map. To see that is unbranched at some xed z 2 L, choose a local holomorphic de ning function h for L at z so that P admits a local de ning function of the form = Re h + o(jhj 2 ) BaFo, Prop.] .
Then if L has a radial tangency of order k at z, restriction of to the line joining 0 to z reveals that b z 1 =z 2 has a vertex of order 2k + 2 at z, contrary to the assumption that b z 1 =z 2 is a Jordan curve.
Proof of Theorem 1.4. From Example 2.2 we carry over the notation ; e D Hom .
Also, for 0 2 T let R 0 : T ! T 7 ! 0 denote rotation by 0 .
Note that the hypothesis 1 (K) = 0 implies thatĈ n K is connected and hence coincides with D. 
Evidently we have kE 0 k = 1;
The desired operator E is now constructed by composing E 0 with the extension operator H 1 (P) ! H 1 ( ) from Theorem 1.2.
Proof of Theorem 1.5. Letting z 1 ; z 2 denote the coordinate functions on C 2 we have
)(z 1 ; z 2 ) = :
Proof of Lemma 4. We will prove the Lemma by showing that is \quasi-homomorphic" and is metrically close to the identity. q j =r j < 2 and f 2 T : R j 6 = R j g < :
Since R j R j we see that also satis es condition 2 of (?).
Remark. Higher-dimensional analogues of Theorems 1.1, 1.2, 1.3, and 1.4 can be formulated by imposing suitable removable-singularity conditions on K C P n?1 .
